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SURFACE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
system for treating surface in which an oxide film 
generated in fine contact holes can be removed 
efficiently by dry etching. 

SOLUTION: An article W to be treated having an oxide 
film generated on the surface is carried into a . treating 
vessel 10 sustained in vacuum state. A mixture gas of N2 
and H2 is then introduced into a plasma generating 
section 30 and then plasma is generated to form 
respective active gas species. A flow of active gas 
species is directed toward the article W and added with 
NF3 gas to form an activated gas. The article W is 
cooled down to a specified temperature or below by a 
cooling means 22 and exposed to the activated NF3 gas 
to cause reaction therewith. Consequently, the oxide 
film is deteriorated and a reaction film is formed on 




the surface of the article W. Subsequently, supply of 
N2, H2 and NF3 gases is stopped and the article W is 
heated up to a specified temperature by a heating means 
19 in order to remove the reaction film by sublimation. 
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[ o o 5 3 1 b i izfaztitztizmaii 2 e &<wm<r) 

m&t LT. y+7^7K26 1 b#03 (a) C:* 
ZtlX^i. Cl<0^T7-^yH26 1b<i'J>'/«r 

bli^S<7)^i«aj?L2 61 a**l/0**. .Ift^O 
#*«a3?L2 6 1 a»2. yf7^7 F26 1 bORJU 

±r. T^r <®tl&2 0<9;frfi) . «i^rr6] s fc*"ttft 

JWffiUCffl-aTftttWiii fctfYS*. 936/82 6 1 
fr'U y/«Wyt7^7 F 2 6 1 3ilzmmZixZ>. Z 
«/t -7-^ -y F 2 6 1 a 12 . 3?UI33§ 1 0 |*]<7)J9r5gfi 

■t=*¥tu»sij., nf 3 /r^aasas iortK* 

[ 0 0 5 4 ] H3 ( b > (Ctt. £&<7>#X«aifl2 6 2 
afc=r*-*ftT*M>>'+7~^ < y F 2 6 2 bsi«RSiVt 
\^h. Z<7)fe=?#<Di/-*'7-'\-y F2 6 2btCfcWC 
i>. XT^4ias?L2 6 2 att. T2u «7jl*k **v>U* 
*>*T*lfc:i*I-9TR»tMi4£ fc* { T'£ £ . 

[00551 $ /7X7Mf3 0C9S1PSB3 0 

kvfru) £R»t& £*>RS#R«. BHQ 
&3 0 a*»*>«S^2 0lCfa^TfinL£F I M#*i>^ 

1 0 0 5 6 ] *»»)*iif«ia ( SftBHUtNt 
*> *ffi*RBHt6. 

[0057] JjLhOJ: 3 WMtSfifcfHBWI ( SMK 
H$£) Umtfi, 04<O7n-f-v-H=*-*wCRi5i 

[0058] IS (a) : 0 1 CjF$*l£*lffi«Ui5SS 

1 07"*- FA/1,7* 10a ZfflMZtl. -f&O^X/NW 
* 5 . 8B^fr£> 7*- FA/1,7* 1 OaS-iioT, ftgfflt 
#Hm+ (01. K*S+) T\ HS^Sl OrtCRAS 
il. RR6 (-t-br^-) 2 0±(C«*S*i, ^7^7* 
'jy/2 lfcAORR^OKflutSft*. :(07xa 
W±K*i. Hamxny?? F*-/l,3 0 2 (121 0 

( a ) $gg) ?«Siitii!), i<0*-;H£S<0* 
It7lAWt05 ( a ) CspSil* «k 7fcBHfcft 

(«L Bft&Htffi) 8 03WBjfi$*tT^4. 

[00 59] IS (b) :«yMF»10rtK->X/\WA« 
ffiASft/cfi. 7*- FA/U7* 1 0 a *<[#! fc£*U 
SI 0rttti»l*4 0t^L-C*3Edfyr4 1 .toss 

jaassi onaxsjHMi (al o. 13 

3PaOT ( lmTo r rlUT) ) fcfc*. 

[0060] is ( c ) : ft%immmw.4 i&wr 

■feT*2 0fcflttftSftfc}WK*ej:ft?WfcJ:»>. *> 

[006 1 ] IS (d) :N#xm35RTfHffXM3 
6A>£>. N 2 mm) fiXBdfHi tfxa'SEi 
©JffllS (MFC) 34T«fi$r©lffll$ilT. #7.iI8S3 
3a(C«t&SfU 8&#X (N 2 +H 2 ) tZtl. TyX 



■?JfMJfi#Xfc LXTvXlfjxmX^ 3 frt>TyX 

[0062] IS (e) : ?vffi&M32frh<r> 
54GHz)*?. 79XviWW3 0 

Sfi*. v-f ^o»CJ:0. 77X"-?a£afc«fcS*i 
fcN, #XfcH 2 XfXtf5a^^Xtt7 , 5X"7ftSil. VS 

jf>/UjW[-"jSS*t.&. fc<K, r5X-7ft3iiRv>H, # 
X(2N 2 /rx«tttt«:4»0T3!WsJ:<r5Xvfl:Sii. 

jgttftSii.iif:*^**. .lii^YStttfxa 
N« fcH* «BSP»10rt<03GE»Bat:5l*tt»t 
/bit, 3 0rt»r5X-7J64«*»4>*« 

Ma (SSffiP) 3 0a(CrtUtT7D--t*. 
[0063] IS ( f ) : MffiWHl OtfWIBfclWtfc 
nfcNF, #X&2 8*>^ SESSfltSPS (MFC) 27 
SrtfrLT. EEtfXNFs tfKtoSrxtttt* 2 6 Ctttft 
S*U #»«)^X«aj?L2 6 a^j-SaSS 1 0F*J(c>- 
+ 7-«{Ctt*&$<l4. ftlftSnfcNFa ^TXli. 7-7 
Z-?J&8!§3 0<T>mnm3 0 aK7D-U<S Ntf 

NF 3 ^Xtt7D-LT<*SSttXfX«N« fcH* Hi 

[0064] IS ( g ) : ZCDN F 3 tfXftiS&ffZik 
fc. 7n-LT<£*Stt#xaN*fcH' fcOfflStf^ffl 
Kif). 05 (a) lCSSn6-7^W»g«aWkK8 
0li^«$n, 05 (b) tiS5ft4J:9fc. Si. 
N. H. F. 0**a^LfcRfflR8 2*«»*Sil6. i 

/ya-A') *«w»2 0i*it=*»s*i. »a^2o± 

[0065] Cl OtffiKcJ: 0 . N F 3 vgtt^'xtc J: *x 
>yf->-^V-F{2S<^l). ico^ro-b^ 
fr{2. ^X(7)8rLSt'{2. H 2 . NF 3 . N 2 tf-Hl-fit 
lOsccm. 30sccm. 1 0 0 s c c m. 7"n-fe 
XE^'3 9 9Pa (3Torr ) . r7Xvf|^* { 5 
0W. ro-fcX^BI{ift34W*»*LO. 

[0066] NF 3 JfXtH 2 TyX-7iiXt<mmL 

$ix&. «aJaT«)ffla(='>^tr»«W*ifcfcJ:-> 

[0067] JJEUfc J: 3 N F 3 fix<r>>&&.fix 
ft. Vgtt^XSN* at^H* fc^fflSf^ffltCiO. ^X 

^W±oS«SHUI8 0»SSfrr£XSU. «bjsit«) 
ffl8tnTfcfi4ifc**iff* Lv\ 

[0068] 09ii. ^oistijtts. ^aiasfcR 
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•v+vrv-y (m.) . mm\tmxm<r>mmizm 

aiaS* { 2 0- C^Si.l.i:x-y^v^»lSI!m4*"F 

(32 0- CJ^-2 0- CO&B##£L<. ££>tl 

0- CJ^-2 0' Cco&fflA^U^ ft 

g: H 2 /NF 3 /Ni (VMS- • • 3 0 0/6 0/4 
00 s ccm. JKJ • •• 532Pa (4Torr) . 

• -3oow. garnii- • • i4Ma. (jHfct 

S)iSJ£- • • 14 0" C. JHttSOBflB- • • 1* 

la. mxmcr>nm% ■ ■ ■ its. 

[0069] IS ( h ) : iWfcBMWStffctt. 
H 2 , N 2 . NF 3 tfA0>mW t 1t±Ztl* 1 'O* 
56£*3 2*>IHttt>fM:SfU v^f^niS^X^ig 

fiitf 3 o'votsxifWiSft*. wigm OrttiSfm 

» 4 0 . 

[ 0 0 7 0 ] IS ( i ) : ^X^n'J y h^gbMHIS 
ft. ^XMW<±«>xy\aS^2 0A»^-^:<fct>5mm 

[0071] IS (J) :W!&V71 9*<£*T£ft. 

1 1 o o- cat ( « i 2 0* c ) a&sicfti&s 

fts. 

[0072] IS ( k ) : W&y>7\ 9£J:SJD»C 

1- >T. Si. N. H. F, Otfa£LfcRl6R8 2 
tt, 125 (c ) K*Sil«J:5(C. S i . N. H. F. 

o«at->fc^84t«r->riwu. i$£$ft. «m 

*4 0*»i»«BR$<i*. iWlMUcioT. -7xv\w*> 
&££KftH8 0 (RJ6K8 2) IMteSft.. *xy\W 

To-feXffifltfO. 133Pa(lmTorrtlT), 
rn-tXB$|g(i^2^T-*l»C:i:* J #S U\ 

[0073JISU) :JllJR9y7 , l 9a<?B$ftS. 

[ 0 0 7 4 ] IS ( m ) : gf££. HSfl^tftfitStf 
*>ft£>. 

[0075] IS ( n ) : y-h'WT'l OaW 
•>XM'J7h^S*W?ilT'>X^W 

JiT&$ft'7X,'\®a£2 0±t;:M$ft6. Sffiiil 
B^Tf («. iiS&S) KK£#Hm+T18j*Sft 

[ o o 7 6 ] imw<nimvmti%.<r>tt&t tch 

BftRii. S i 0 2 WHfrfc. W.Ti. Al, Ni. 

co&tf-e-ft^xiiiM F±(c**Lfc«i^ ( i o 

[0077] WJ^BSUfgfiJi. fBKOJIiaSl 



[0078] WT. £ 0)95X*&X0m&*imt 

4. 

[0079] meiz^ztiims.? oo. 

!6fcLfc«BlOOT*4. £OX£??X?£K10 

oicfcwc. ^^cosisjas (s«iMm£) &a 

tti«8KMIJB»*f-ir l o 1 T* 9 . iiifclBS?- 
05£tf-LT. Jrtfrf-vWCl 02. 1&&4 
vMiUBRft «4«B«»*f-v V* 10 3. &tfo- K 
D'y^fW'l 0 4aWEStSft.TH*. ftKSIUSA 
f-vW<l 0 3te. Al.Ti.TiN, Si,W,W 
N. Cu. Ta. S i NOftlirai*ttNaftJ:(C> ? 
A'CVDfcJOHMW*. #*+:"<ITOi. 
7l0 7iMB»tfc*l4i:i:*>fc. «3Sf-*W<10 5rt 
Ctt. «Sd# v h 1 0 6tf|g<t4>ftT^£>. 
[0 080] yxA^^L^^xy^ty Mi. o- 
Fn»/7?-*yAl 0 4rtt3gi£Sft. «K*?-+vAi 
OSTK^x/Mi^U^^tSPfcLfcr^-f^Vh* 

•y F 1 0 6 1 J: 0 . ^xyNji-tiCcfo. S«aMjmt£ 

4?ii3tf^. SD^^-^ w< 1 0 2 1 £ 

**v*l«BRfitf5ftRSII»JSf-+VA10-3rt , C. ^ 
lAflny^; *9i),cvDmz£ *)A 

1 . Ti*w*fllB|g*qftSSfi. gate. ^x/\W{i 
n- F o <y 9 i-r 1 0 4 (zffiiU Six I. . 

[0081] H7fc*Sit*aiJ^JG5^5^^«12 0 

oii. Ht<*»Btt»!iw+T'>x»Nt«js?rirc» 

4. *ftB0SMIMUaft£*-* VA2 0 1 (CjgjM^^ 
yA20 6£tfLTflD»-?--r>'A2 0 2. 1^*4 V^i 
fflRftOA«EIWB<lf-WA2 0 3. 

04&tXD-h'n-y^-?-vyA'2 0 5$r<aiT^I.. # 
f-^wqaicy-h-'<;i,y2 0 8*«IWt4)ii, Mi*^-^ 
VA'2 0 6 rtt{iffijiD--K-/ h 2 0 7#lStt£>*VtV> 
4. 

[0082] jiS^500' C03fflSI=2ia9Ke>ii£^K 
Ett£ft?-*:"<2 0 3*>6. ■HWWafto^x/NtD 
-Ho-y^f-^yM'2 0 5'vffijll-rs^Wi. ^xvnco 
igjgS: n- H a y ^ f-v 2 0 5 **»t A#i^riE4ffl 
ft (»1 5 0- C) (cTtf u«t 
46. ^«>XS^9X^SgB2 0 0tt. k<tzti&H-+> 
A204^fi^.TV^. 

[0083] «ri3. @6t07{^-fK2?7X^^S 
tcfcwt. SlESl^-w>'^*10 2RlX2 0 2A ^ 10 0• C 
fiLh«««KJllJR'r*#a«rAfllU , tt^«*Ctt. S 

vauaaMH-^y^ 1 o 1 . 201 om^huwk 
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[ 0 0 8 4 3 OhcOi o yZ?m.£mf8.th 
jWfctfcfiBjfcT* 4. i n s i t uX"7*W&mHt 

mmztfX'Z 4 . xyp-r ? h*^tisi±-rs . « 

««WIW«*S*i4. 

[00853 

imam uimwitcXoiz. xmnmm 
*«=j: ose/fx (nf 3 /fx) zmmtL. mm 

*«ilit:«4LfciHI«t*SCS* , r3WS*. R« 
4. 

[0 0 86]«S«O«IBfc:*JV^tt. NkHfcStftf 
XkLTN 2 #XkH 2 ffZtmMZtllZtf. Z<?)Ut 

mtihz.twx'%h. 

[0 0 87] 4*:. *jraf)Sttfl:s<ifc^**ajs 

[ 0 0 8 8 ] $ h fc , *^BB^M5!fflllS k feO&S 
gEk tr^MUBtt»H«+. flUtfUSWC. fc^Stt 
fcXS^TOfc^^fcUtfVC. ft&4>(ClftftJI 

, £ttk LXX)V-? -, Yimkth . 

[013 *^HBO^ffi5aagS<o-|^fi<OJBSS(0«^« 
l£0T'S>4. 

[02 3 02 ( a ) RX/2 ( b ) tt. E3 1 fc^Silfc* 

«0>-0!**U 02 (a) tt-ttfMFBH. 02 (b) 
ii*<9lfflffi0T'J>4. 

[03 3 03 ( a ) &tf 3 ( b ) (i. 0 1 fc^Silfca 
H*ffll«^v>Mi4;:fc0 f r*4NF3 
( 5^?^? n OftWIfciS U H3 < a Hi, U 

y^<n^V-^-vYi. 03 (b) li, tS^tfOx 

4. 

[04 3 *jft^«BBM»MSfc:«i5*|||l«3B»«># 
ie*5cf 7 n— f-*- h ?* 4 . 
[05 3 05 ( a ) . 5 ( b ) fttf 5 ( c ) li. #S69J 

4Ig*iS-fBr*4. 05 (a) li. *x/\C 
f»LfcSl!HSfl««ft«^0«*Ea. 05 (b) U 
^x/\<^ffi£^i£$ftfc&£Jgoa£*:0. 05 (c) 



H. F. 0#fiyojfc#*j&^L-t»*3ft.TlT<tt 

[06 3 01 tSSnfc+JHH^BBBaSHI^ SMS 
ftffitlifciSBk LTffl^TM^S&^EIUnfiKSj: 
«^ttT»*Ufcltffi^9^^ISIlW»M8T , *4. 

[07 3 HlC«$ii^l^<tiiHll4QSKi«fitt 

T*4. 

[08 3 *#!li^iH«S®Bf fcfflv »4 i k 4 N 

f 3 fiz&itk®<r>mm*f*Ltz®%mx'hh. 

[09 3 *fHB««iB«SeiBfc*J»t4. ^x;\£#a 
-T 4iagk x -y f-y^2JKk ^B8^5r^-f0T'^ 4 . 

[0103 010 (a)avio (b>ii. sfmttm 
t m&im^&9mtimzwvtt& mx-h -» x . 

010 ( a H±. *tx./\<r)ay?9 h*-;i'<^jgaKc4 

*«ftfca«aMJ^w««m*«tifcfcH. 01 0 

( b Hi. nv?? h*-;K0fflSgtcx7^v7"j$So 
Tft4. 

[01 13 ta!*ONF 3 #xk. H 2 tf*df&&3*ifc 
J: 4x v +y?X\ g«HHUR£l$£-r4 

umicm ^ 4 x v f- y rgmnmmx'h 4 . 
1 0 

13 5*94 
15 538 K-A 

18 JjrtMfcfrA- 

19 au»7yr 

2 0 ^xaBJS^ 
2 1 7yy7Vy7 
2 4 -)XAij7hfg 

25 tr>»«m 

2 6 EJEtfX (NF 3 ) ftttf 

2 8 NF 3 fixm 

29 ia 

30 r?xv»jttr (:r5Xvjfc4a> 

31 r^xv^-vt'-f^ 

3 2 "7 4 ?u&&£$! 

3 3 ryx-?i}xmx^ 

35 N, 

3 6 H 2 ijxm 

4 0 
4 1 

100 »2?5X*3SI 

101 e««MUB»*f-vyA 

102 MRf-vyA 

103 EiRJgjS?-* >A 
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104 Q-HQ'y^ftyA' 
105 

106 «SDsK-yh 

107 y-hrt)U7 

200 n^vXtgiW. 

201 smitmmjkj-vyx 

20 2 JUSfef-v^N' 



203 IS&J&Sf-v^A 

2 04 l$9ffW< 

20 5 D-KD7?f+^A 

2 06 SBSf-A-yA 

207 I8j£n;if.yh 

2 08 f-yt^vx 





202 



201 
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(h) N 2 iH2.NF3^^aiA^± 
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